Objective: To determine the occurrence of oral manifestations, gingival index, dental state and associated therapeutic aspects in patients with vesiculobullous diseases. Study design: Prospective and observational study conducted with 69 patients from
Introduction
Vesiculobullous diseases (VBDs) represent a heterogeneous group of rare autoimmune diseases characterized by formation of blisters in the skin and mucous membranes [1] . They can be divided into two main categories according to the cleavage plane: intra epidermal, as in pemphigus; and basement membrane zone, as in the group of sub epidermal bullous diseases [1] .
These disorders, in particular the pemphigus group, are crucial for the morbidity associated with skin and mucous membrane involvement, especially in untreated cases [2] . The rupture of blisters leads to painful erosions that cause significant loss of fluids, electrolytes and proteins, especially in cases of extensive body surface area affected. These lesions may be associated with secondary systemic complications that can be fatal [1] .
When these lesions affect the oral mucosa, pharynx and esophagus, patients may lose food and medicine intake ability, with significant loss of quality of life and weight and body mass [1] [3] . In many cases, it is difficult to know whether oral lesions of VBDs are the cause of inflammatory gingival disease, or if this disease maintains or aggravates such oral lesions [4] [5] .
The most common oral manifestation is desquamative gingivitis, sometimes mistaken for gingival inflammatory lesion originating from bacterial plaque or dental biofilm [6] , which can delay the diagnosis and appropriate treatment. On the other hand, the persistence of oral lesions implies prolonging drug therapies [7] .
In this way, the course of the disease is uncertain, alternating with periods of chronicity and acute exacerbation, varying according to the drug therapy and the individual characteristics of the patients [8] . Treatments are challenging, because they require high doses of systemic corticosteroids and immunosuppressant associated with several adverse side effects and high risk of severe systemic complications [1] .
Since there were no studies assessing the occurrence of oral lesions with associated inflammatory gingival index, the goal of present study was to contribute to the literature by determining the occurrence of oral manifestations, gingival index, dental state and therapeutic aspects of patients with VBDs.
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bullous pemphigoid-confirmed by histopathological and direct immunofluorescence examination; presence or history of with oral involvement; without age restrictions; and treated at the abovementioned outpatient clinic during the period proposed for the study.
The criteria for exclusion were: patients with dermatologic diseases without confirmed histopathological diagnosis; patients with acute manifestation associated with reactions caused by drugs or food; and patients with no oral cavity involvement or genetic bullous disease.
Data Collection
Data collection was performed every Monday afternoon. Patients treated by the dermatologist were previously contacted by researcher, who explained the purpose of study. After accepting to participate in the study, patients signed an informed consent form and the authorization to use images of lesions.
A dental surgeon assessed oral cavity of patients included in study during routine treatment of bullous lesions at outpatient clinic. For these assessments, patients were placed in seated position with artificial lighting and subjected to intraoral examination for only one researcher starting by inspection of lips, tongue, gingiva, floor of mouth, buccal mucosa, soft palate and hard palate.
Mucosal changes with suspicion of VBDs were tested for Nikolsky's sign by applying pressure with wooden spatulas.
Changes in gingival inflammation were assessed in accordance with a modified gingival index [9] to determine gingival inflammation by color, gingival contour changes or spontaneous bleeding. The gingiva examined should be away from region affected by desquamative gingivitis. Patients were examined visually without periodontal probes. Four gingival units per tooth (two marginal and two papillary) were assessed and classified according to four levels of the modified gingival index, namely: 0 = absence of inflammation; 1 = mild inflammation or slight variations in color and texture, but not in all parts of the free or papillary gingiva; 2 = slight inflammation in all portions of the free or papillary gingiva; 3 = moderate, bright inflammation of the surface, erythema, edema and/or free or papillary gingiva hypertrophy; 4 = severe inflammation: erythema, edema and/or free gingival hypertrophy with spontaneous papillary bleeding, congestion or ulceration. Thus, patients were distributed into two groups: (A) patients without gingival changes; and (B) patients with changes at levels 1, 2, 3, and 4.
Regarding the presence of teeth, patients were distributed into three categories: 1) totally dentulous patients: no tooth loss; 2) partially dentulous patients: loss of at least one tooth; 3) totally edentulous patients: total tooth loss. When patients wore dental prostheses (partial or complete), they were categorized as: patients with fixed prostheses, with no possibility of spontaneous removal; and patients with removable prostheses, with possibility of spontaneous removal.
Injuries were photographed using a Canon G7X camera obtaining three lateral and frontal photographs. Data from medical records were used to complement International Journal of Clinical Medicine
the assessment of patients (demographic data, diagnosis, treatment history and clinical evolution).
Data Analysis
Data collected were entered into an Excel spreadsheet for Mac 2011. Analysis of descriptive data consisted in presenting the frequencies in absolute values, percentage, averages and standard deviations. The correlation between frequencies was obtained using the Chi-square test in SPSS 20.0 (IBM, Chicago, IL).
Results
A total of 105 patients were treated during study period. Only 69 patients met inclusion criteria and were included in study. The 36 excluded patients did not have autoimmune disease. The average age of the patients was 50.8 ± 17 years.
There was a predominance of female and white patients (68.1% and 85.5%, respectively); 38 (55.1%) patients had started outpatient treatment, and 31 (44.9%) had started the treatment in another institution and were referred to the HC-FMUSP due to failure of the initial therapy.
Of the 69 patients assessed, 58 (84.1%) had oral manifestations of VBDs at time of examination. These oral manifestations were present in patients with paraneoplastic pemphigus, pemphigus vulgaris, mucous membrane pemphigoid, bullous pemphigoid and acquired epidermolysis bullosa. The other 11 (15.9%) did not present oral lesions at time of physical examination, but had history of oral manifestations.
Two patients had paraneoplastic pemphigus. They presented oral lesions on the lip, tongue, floor of mouth, buccal mucosa, gingiva and, in the case of one patient, also on the soft palate. Both patients had gingival/periodontal disease.
Patients with pemphigus vulgaris in this study had higher incidence of gingival lesions (four cases); followed by jugular mucosa with gingiva (three cases), floor of mouth with buccal mucosa and gingiva (three cases); lip, tongue and buccal mucosa (two cases); lip, tongue, buccal and gingival mucosa (two cases); lip and gingiva (two cases); lip, buccal and gingival mucosa (two cases); and lip, tongue, buccal mucosa, gingiva, soft palate and hard palate (two cases). Of these, 28 patients had gingival/periodontal disease.
Only one patient was identified as having mucous membrane pemphigoid with oral manifestation and identified gingival/periodontal lesion. In this case, lesions are present on the lip, buccal mucosa, gingiva and soft palate.
Although uncommon, three of the four patients diagnosed with bullous pemphigoid presented oral manifestations in the tongue (n = 2), and in one case, also in the floor, buccal mucosa and gingiva.
Of the six patients with acquired bullous epidermolysis (ABE) found in this study, one had lip lesions only, three had lesions in more than one area including: mouth, gingiva, soft palate, lip, buccal mucosa and tongue, and one patient had lesions in the lip, tongue, oral mucosa, gingiva, soft palate and hard palate.
The most prevalent diagnosis was pemphigus vulgaris in both sexes (45.4% International Journal of Clinical Medicine
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among men and 65.9% among women). Low frequency of cigarette smoking, alcoholism and illicit drug use was observed among patients with VBDs. Regarding the use of illicit drugs, it was found that non-drug users had more often pemphigus vulgaris than other diseases, with statistically significant difference (p = 0.017). The frequency distribution of diseases and its correlation with demographic characteristics and harmful habits, see Table 1 .
With respect to the location of oral manifestations relating to dermatologic diseases, it was found that there was statistical association between the type of dermatologic disease and oral manifestations (p = 0.001). There was association between oral manifestations and absence of linear IgA dermatosis (p = 0.011), as well as between oral manifestation and absence of bullous pemphigoid (p = 0.0006). However, there was an association between oral manifestations and pemphigus vulgaris (p = 0.001), and 41 cases of pemphigus vulgaris exhibited oral diseases.
The gingiva was the most frequently affected area (25%) followed by buccal mucosa (18.2%) and lips (17.6%). There was no statistically significant correlation between location of the lesion and type of disease (p = 0.990). The frequency distribution and location of oral manifestations by diagnosis of dermatologic diseases, see Table 2 .
Dental conditions assessed with respect to the type of dermatologic diseases showed statistically significant difference only for pemphigus vulgaris (p = 0.05).
Patients with pemphigus vulgaris had periodontal/gingival disease (Table 3) .
With respect to presence of teeth, 63 (91.3%) patients were dentulous and 28 (40.6%) wore some type of dental prosthesis. Regarding the assessment of gingival inflammation, 59 (93.6%) patients exhibited some index of gingival inflammation of dental origin. Gingival inflammation was present in 100% of patients with bullous pemphigoid, linear IgA dermatosis, paraneoplastic pemphigus, and in 97.4% of patients with pemphigus vulgaris, with no statistically significant correlation between inflammation and disease (p = 0.42).
Regarding drug treatment, 27 (46.5%) of 58 patients with oral manifestations received more than one drug simultaneously: prednisone associated with topical corticosteroids (37.0%), prednisone associated with azathioprine (14.8%), prednisone associated with mycophenolate mofetil (11.1%), prednisone associated with dapsone (7.4%), prednisone associated with topical corticosteroids and azathioprine (7.4%), prednisone associated with topical corticosteroids and dapsone (3.7%), prednisone associated topical corticosteroids and mycophenolate mofetil (3.7%), prednisone associated with aciclovir (3.7%), and prednisone associated with topical corticosteroid and azathioprine and cyclophosphamide (3.7%), topical corticosteroid associated with dapsone (3.7%), topical corticosteroid associated with azathioprine (3.7%).
The rest of the patients (n = 31) were treated with only one drug, namely, prednisone (64.5%), mycophenolate mofetil (3.2%), dapsone (3.2%), topical corticoid (3.2%). Seven (22.58%) patients maintained the disease under control without drug therapy.
A systemic disease associated with VBDs was observed in 52.2% of the patients. Among them, 52.3% had skeletal muscle disease (mainly osteoporosis), 44.9% had digestive disease, 34.8% had cardiovascular disease, and 18.8% had metabolic disease. For these patients, drug therapy required the combination of one or more medications to treat or control the systemic disease. Furthermore, 24.7% patients used gastric protectors, 22.7%, vitamin D, 22.4%, calcium supplement, 16.5%, antihypertensive drugs, 6.8%, statin, 6.0%, hypoglycemic drugs, and 1.5% did thyroid hormone replacement.
With respect to systemic diseases, it was found that there was statistically significant association between metabolic diseases and dermatologic diseases, especially pemphigus vulgaris (p = 0.011). There was statistically significant association between metabolic diseases and bullous pemphigoid (p = 0.002), and between respiratory diseases and bullous pemphigoid (p = 0.03).
Discussion
Despite small sample for evaluation of oral manifestations and their relation with VBD, assessment of oral manifestations in Dermatology Outpatient Clinic was an innovative study and, therefore, the results of the present study can significantly contribute to the clinical practice.
The average age between the fourth and sixth decade of life has been found in other studies; however, this finding does not exclude the possibility of this pathology be present among children and adolescents [10] The predominance of white patients in study is in line with the data found in the literature. One of the explanations for this incidence is the presence of the HLA gene that confers immunological protection against desmoglein-1, an auto-antibody that also determines the development of VBDs [14] .
Due to the specificity and chronicity of VBDs, treatments are usually conducted by dermatologists in reference centers. However, initial manifestations can occur in oral cavity and dental surgeons should be prepared to recognize them and prescribe appropriate treatments. This reinforces the need for interdisciplinary health care teams to treat patients [15] [16].
The drug treatment applied to patients is in agreement with the literature. The use of dapsone is considered the first-line treatment in some patients with IgA monotherapy or in combination with systemic corticosteroids. In patients with pemphigus vulgaris, this treatment may be effective as monotherapy or associated with immunosuppressant's. In patients with bullous pemphigoid or mucous membrane pemphigoid, dapsone has been effective in association with immunosuppressive therapy [17] . The use of cyclophosphamide in pulse therapy associated with prednisone for pemphigus results in a prednisone sparing-effect, as seen in a case of this study [18] . Mycophenolate mofetil in combination with corticosteroids is described as effective in the rapid and complete remission of pemphigus vulgaris [19] . The use of prednisone alone in the treatment of pemphigus demonstrated a total reduction of oral manifestations in a case study [20] .
Dermatological Disease and Oral Manifestation
Regarding oral manifestations of VBDs, paraneoplastic pemphigus, pemphigus vulgaris, bullous pemphigoid, mucous membrane pemphigoid and acquired bullous epidermolysis bullosa presented oral lesions. Other studies show the relationship between the dermatological disease and oral manifestations in patients with pemphigus vulgaris, bullous pemphigoid and erythema multiform
Frequent oral manifestations of VBDs were present in paraneoplastic pemphigus, pemphigus vulgaris and mucous membrane pemphigoid, a fact directly related to the characteristics of the disease. In the case of paraneoplastic pemphigus, lesions involving the mucosa are common and often characterized as stomatitis. These lesions affect the oral mucosa and lips and do not respond to conventional treatment established for autoimmune bullous diseases [23] .
Regarding the location of oral lesions, in this study a greater involvement of oral structures (floor, buccal mucosa, gingiva and soft palate) was observed than an epidemiological study in Taiwan, with 11 patients that had paraneoplastic pemphigus presenting lip and tongue erosive recalcitrant lesions [24] .
Pemphigus vulgaris was the most frequent diagnosis found in the present study, similar to what is found in other studies [1] [4] [25] . Literature reports the predominance of this diagnosis in female patients [1] , which can explain the high incidence found in the present study, with predominance of female patients.
Oral manifestations of pemphigus vulgaris start with fluid-filled blisters that can be localized or diffuse with a tendency to expand. In general, the blisters have thin walls and they break easily and cause painful lesions with multiple ulcerations [26] .
Regarding the incidence and location of lesions, the results of this study are similar to an investigation carried out in a dermatology center that found oral lesions in 23% (n = 8) of the patients with pemphigus vulgaris in the oral mucosa, lateral border of the tongue and palate [27] . In the present study, lesions in the gums, lips and floor of the mouth were observed.
The low frequency of harmful habits, such as cigarette smoking, alcohol consumption, and use of illicit drugs in group studied can be explained by discomfort that these substances generate. In addition, patients become aware about the systemic and local damaging effects of using these substances in combination with therapies [10] .
The significant correlation between pemphigus vulgaris and non-users of illicit drugs in study (p = 0.017) has not been found in other studies. However, other studies have shown the relationship between the use of cocaine and ulcerative lesions in the skin and mucosa, and aggravation of systemic diseases, which require in-depth knowledge of health care professionals for recognition and early intervention [28] [29] .
Even though mucous membrane pemphigoid can affect any mucous membrane, this is clinically more common in the oral mucosa and can be the first and only manifestation of the disease [11] .
In patients with mucous membrane pemphigoid, the lesions can affect the periodontal health, especially by causing the development of supra gingival dental plaque. Furthermore, it worsens periodontal parameters, including periodontal pocket depth, probing attachment level, degree of dental mobility and bleeding [11] .
In a control case study, patients with mucous membrane pemphigus and oral involvement concluded that patients diagnosed with mucous membrane pemphigus have higher levels of gingival and periodontal inflammation than control patients who were healthy [30] .
Although only one patient was diagnosed with mucous membrane pemphigus, the oral involvement that expanded to the lip, buccal mucosa, gingiva and soft palate showed a manifestation of gingival/periodontal disease as described in the literature.
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In bullous pemphigoid, autoantibodies were present at the dermo-epidermal junction and they attack the hemi desmosomes, causing complete separation of the epidermis from the dermis. This was characterized by itchy, itchy bubbles that break after several days leaving scabs. Most patients did not suffer from oral involvement. Occasionally, the disease may manifest a non-bullous eruption consisting of polymorphic and non-specific lesions, such as erythematous papules and plaques and urticarious [31] .
Oral lesions in patients with bullous pemphigoid were found in a study that investigated the characteristics of such oral lesions. The six patients included in the sample had lesions on the palate, epiglottis, gingiva, hypopharynx, tongue, nasal cavity and buccal mucosa. These lesions consisted of erosions, erosions with white coating, erythematous spots and/or blisters [32] .
Acquired bullous epidermolysis (ABE) is a chronic bullous disease of the skin and mucous membranes characterized by sub epidermal blisters. The oral mucosa presents multiple blisters and erosions and is most commonly described in patients with non-inflammatory forms [11] .
A study with 12 patients with ABE reported oral mucosa involvement in 9 patients, what corresponds to 75% of the patients [33] . In turn, we found oral involvement in 83.3% of the sample, and among these, one patient had numerous oral lesions.
Periodontal Disease as an Inflammatory Factor
The oral manifestation characterized by significant amount of lesions observed in the absence of linear IgA dermatosis (p = 0.011) and bullous pemphigoid (p = 0.0006) indicates occurrence of lesions prior to manifestation of VBDs. Regarding pemphigus vulgaris, a significant periodontal disease was observed (p = 0.05). This disease could lead to drug treatment for dermatologic disease without positive results because another type of treatment was required.
Location of the lesion and the type of disease were not significantly correlated. However, as reported in literature, the gingiva was the most commonly affected region [1] [34] . Manifestations in gingiva usually occur as desquamative gingivitis. The high frequency of this manifestation observed in study stresses the importance of differential diagnosis for infectious and inflammatory disorders of dental origin associated with dental plaque or calculus [6] .
With respect to linear IgA dermatosis, mucous membrane involvement was observed in 80% of the patients. They were painful ulcerative lesions that follow the rupture of blisters, which sometimes appear in the form of erosive or desquamative gingivitis [11] . In patients with bullous pemphigoid, oral involvement was observed in 10% to 30% of cases, occurring in the form of erosion and more rarely as blisters. This was the only autoimmune disease in which the incidence increases with age [26] .
Persistent oral lesions of pemphigus vulgaris prevent effective brushing, leading to an increase in the dental biofilm and consequently worsening of the dermatological disease [17] . A study evaluating periodontal disease in 50 patients International Journal of Clinical Medicine
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with pemphigus vulgaris concluded that patients with pemphigus vulgaris may be involved in initiation or progression of periodontitis and that this association increases with severity of dermatological disease [35] .
These oral manifestations cause local discomfort directly affecting physical and psychic aspects and quality of life of the patients [36] . There were few studies in the literature correlating VBDs of the oral cavity with gingival inflammation or periodontal diseases that can be important factors in the evolution in these patients.
A study on periodontal disease and its influence on systemic disease discusses the possibility of periodontal disease have an aggravating influence on chronic and systemic diseases due to infectious and inflammatory factors. The study reinforces that there is evidence that periodontal treatment leads to decreased blood concentrations of periodontal bacteria and inflammatory markers. Therefore, the incidence and severity of such systemic diseases can be intuitively expected to improve by periodontal treatment [37] .
The presence of gingival inflammation in all patients with bullous pemphigoid, linear IgA dermatosis and mucous membrane pemphigoid, as well as in most of the patients affected by pemphigus vulgaris, corroborates the findings in literature. The presence of gingival inflammatory diseases can be one of the main factors responsible for the maintenance of vesiculobullous lesions, especially in cases when cutaneous lesions have satisfactory therapeutic responses [38] .
Persistent oral lesions, lack of effective oral hygiene and plaque buildup may increase the risk of long-term periodontal disease. However, little is discussed about the relationship between the presence of gingival pemphigus and periodontal health. A study that evaluates the possible impact of gingival pemphigoid lesions in the periodontium concluded that patients with mucous membrane pemphigoid currently under treatment have higher plaque indexes than patients in remission and not undergoing treatment at the time [39] .
In the case of dental management, oral hygiene instruction and patient motivation should be done to avoid biofilm-induced gingivitis, which may aggravate or worsen the disease. Proper and meticulous oral hygiene with the use of a toothbrush of the bristles can relieve some of the discomfort of the patient. An antiplaque agent, such as gluconate of chlorhexidine 0.12% taken twice daily, may have beneficial effects in situations that represent a discomfort for hygiene [40] .
The recommendation for prevention of local irritation with food restriction for spicy foods as well as rigid foods and follow-up with dentist surgeon for periodontal treatment may contribute to the control of periodontal disease in patients with dermatological disease [11] .
A high proportion of patients who wore some type of dental prosthesis were observed in the group assessed. This condition may cause discomfort and difficulty in the performance of oral hygiene, ultimately contributing to unsatisfactory evolution and maintenance of oral lesions. Therefore, further studies should International Journal of Clinical Medicine
be conducted to assess the association between dental prostheses and quality of life.
Among the limitations of this study, is a single evaluation center, a small number of patients evaluated. The subjects were 69 patients, but there were very few cases of linear IgA dermatosis, paraneoplastic pemphigus, and mucous membrane pemphigoid, and they are inadequate to clarify the characteristics within the oral cavity and for statistical analysis.
Conclusion
The high frequency of patients with inflammatory gingival diseases stresses the importance of specific dental management. Although the association between gingival inflammation and VBDs has not yet been proven, there is some clinical evidence indicating that gingival health care generates better results in the control of VBDs with oral manifestations. This fact may be a promising line of research.
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